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.
$v”(t)+q(t)v(t)+t^{-(p+3)/2}|v(t)|^{p-1}v(t)=0$ , $0<t<1$ . (E)
, $p>1$ , $q(\cdot)$ $(0,1)$
. $R^{N}(N>2)$ Brezis-Nirenberg
$\Delta u+\mu u+u^{(N+2)/(N-2)}=0$ , $u(r):=u(|x|)$
, , $q(t)$ $:=\lambda t^{2/(N-2)-2}$








. [2] ([4, 14] ) , (E)
,
, $q(\cdot)$ . ,
(E)
, $q(\cdot)$ ([4]).
, $q(\cdot)$ , (E)
. ,
(E) , (E)








Sturm . , Sturm
, .
$\frac{V(b)}{v(b)}=\frac{V(a)}{v(a)}+\int_{a}^{b}\frac{W(t)}{v(t)^{2}}dt$ , $W(t)$ $:=V’(t)v(t)-V(t)v’(t)$
$W(\cdot)$ , $V(\cdot)$ $v(\cdot)$
, .
$W(\cdot)$ ( ) , $V(\cdot)$ $v(\cdot)$ , ,
$W(\cdot)\geq 0$ , or, $W(\cdot)\leq 0\Rightarrow V(\cdot)\equiv v(\cdot)$
, $V(\cdot)$ $v(\cdot)$ (E)
, $V(\cdot)$ $v(\cdot)$
. $W(\cdot)$ , $0<p<1$
(E) ( , [7] ),
$p>1$ , (E) , Pohozaev
. , $v(\cdot)$ (E) H01-
, Pohozaev
$E(v(t))$ $:=(tv’(t)-v(t))v’(t)+t^{2}q(t)( \frac{v(t)}{\sqrt{t}})^{2}+\frac{2}{p+1}(\frac{v(t)}{\sqrt{t}})^{p+1}$ $(PE)$
, (E) $V(\cdot)$ $W(\cdot)$
. , $E(v(t))$
, $W(\cdot)$ ,
, , (E) Hd-
.
, [3] (E) $H_{0}^{1}$-
. , ,
, $[20, 15]$ .
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, , Kwong- Li [17] $k$ Yanagida-Yotutani
[20] . Ynagida [19]
Pohozaev











$q(\cdot)$ , , (E)
. , (E) Sturm
.
$v”(t)+q(t)v(t)=0$, $0<t<1$ . (LE)
(LE) , $t=0$ , , $t=1$
, Sturm (E) ,
(E) . , $q(\cdot)$ .
(NOC)
$q[0]$ $:= \lim_{tarrow 0}t^{2}q(t)=0$
$q[1]$ $:= \lim_{tarrow 1}(1-t)^{2}q(t)=\frac{1-\mu^{2}}{4}$ $(\mu>0)$ .
(NOC)
, Disconjugate (LE)










$\int_{1/2}^{1}\hat{\phi}^{-2}(t)dt=\infty$ , $\int_{0}^{1/2}\hat{\phi}^{-2}(t)dt<\infty$ . (2.2)
(LE) .
, (NOC) $(DC)$ . (E) $v(\cdot)$
, ( [2] ).
Lemma 1. $(a)-(c)$ .
(a) $v(\cdot)\in H_{0}^{1}(0,1)$ ;
(b) $\lim_{tarrow 0}\frac{v(t)}{\phi(t)}>0t^{a\prime}\supset\lim_{tarrow 1}\frac{v(t)}{\hat{\phi}(t)}>0$ ;
(c) $\lim_{tarrow 0}\frac{tv’(t)}{v(t)}=1B\prime 0\lim_{tarrow 1}\frac{(1-t)v’(t)}{v(t)}=-\frac{1+\mu}{2}$ .
, $f_{0}^{1}t(1-t)|q(t)|dt<+\infty$ , $v(\cdot)\in C^{1}[0,1]$ .
, .
Theorem 2. $(E)$ $H_{0}^{1_{-}}$ $v(\cdot)$
$E(v(t))\geq 0$ for $t\in(O, 1)$ and $E(v(\cdot))\not\equiv 0$ (PE)
, (a),(b) .
130
(a) $V(\cdot)$ $\lim_{tarrow 0}\frac{V(t)}{v(t)}\in(0,1)$ $(E)$ 1 $\frac{V(\cdot)}{v(\cdot)}$ $(0,1)$
$\lim_{tarrow 1}\frac{V(t)}{v(t)}=+\infty$ .
(b) $V(\cdot)$ $\lim_{tarrow 0}\frac{V(t)}{v(t)}\in(1, +\infty)$ $(E)$ , $V(\cdot)$
$(0,1)$ .
Theorem 3. $(E)$ $H_{0}^{1}$ - $v(\cdot)$ $(PE)$ ,
(a),(b) .
(a) $V(\cdot)$ $\lim_{tarrow 1}\frac{V(t)}{v(t)}\in(0,1)$ $(E)$ $\frac{V(.\cdot)}{v()}$ $(0,1)$
$\lim\frac{V(t)}{v(t)}=+\infty$ .
(b) $V(\cdot)$ $\lim_{tarrow 1}\frac{V(t)}{v(t)}\in(1, +\infty)$ $(E)$ , $V(\cdot)$
$(0,1)$ .
[2] , (PE) (E) $H_{0}^{1}$-
$v(\cdot)$ ,
Corollary 4. $q(\cdot)\in L^{1}(0,1/2)$ , (2.2)
(LE) $\hat{\phi}(\cdot)$ $\hat{\phi}’(0)>0$ . ,
(1) (2) , $(E)$ $H_{0}^{1}$ - .
(1) $t^{2}q(t)$ $(0,1)$ . ;
(2) $\sigma\in(0,1)$ $t^{2}q(t)$ $(0, \sigma$] $[\sigma, 1$ )
.
, , (LE) $\psi(\cdot)$
, .
$E_{0}(\psi(t))$ $:=(t \psi’(t)-\psi(t))\psi’(t)+t^{2}q(t)(\frac{\psi(t)}{\sqrt{t}})^{2}$ .
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Theorem 5. (2.2) (LE) $\hat{\phi}(\cdot)$ ,
$E_{0}(\hat{\phi}(t))\geq 0$ for $t\in(O, 1)$ and $E_{0}(\hat{\phi}(t))\not\equiv 0$ (2.3)
, (2.1) (LE) $\phi(\cdot)$ ,
$E_{0}(\phi(t))\leq 0$ for $t\in(O, 1)$ and $E_{0}(\phi(t))\not\equiv 0$ (2.4)
, (a), (b) .
(a) $v(\cdot)$ $\lim_{tarrow 0}\frac{v(t)}{\phi(t)}\in(0, +\infty)$ $(E)$ , $\frac{v(\cdot.)}{\phi()}$ $(0,1)$
$\lim_{tarrow 1}\frac{v(t)}{\phi(t)}=+\infty$ .
(b) $v(\cdot)$ $\lim_{tarrow 1}\frac{v(t)}{\hat{\phi}(t)}\in(0, +\infty)$ $(E)$ , $v(\cdot)$
$tarrow 0$ .
(1)$-(3)$ , (2.3) (2.4)
.
Corollary 6. (1), (2), (3) , $(E)$
$H_{0}^{1}$ - .
(1) $t^{2}q(t)$ $(0,1)$ ;
(2) $q(\cdot)\in L^{1}(0,1/2)$ $\hat{\phi}’(0)\leq 0$ , $(0,1)$ $q(\cdot)\geq 0$ ;
$(S)q(\cdot)\in L^{1}(0,1/2)$ $\hat{\phi}’(0)\leq 0$ , $\sigma\in(0,1)$ , $(0, \sigma$]
$q(\cdot)\geq 0$ $[\sigma, 1$ ) $t^{2}q(t)$ .
, $\hat{\phi}(\cdot)$ , (2.2) (LE) .
References
[1] H. Asakawa; Existence of positive solutions for superlinear 2nd or-
der boundary value problems with conditionally integrable coefficents,
preprint
132
[2] H. Asakawa; Phenomenon of critical dimension to Brezis-Nirenberg
type super linear 2nd order ODEs, preprint.
[3] H. Asakawa; Uniqueness and structure of positive solution for Brezis-
Nirenberg type super linear 2nd order ODEs, preprint
[4] Remark on existence of positive radial solutions for semi-linear elliptic
equations with harmonic term, Surikaisekikenkyusho kokyuroku 1547
(2007) 10-17
[5] R. D. Benguria, J. Dolbeault and M. J. Esteban; Classification of
the solutions of semilinear elliptic problems in a ball, J. Differential
Equations 167 (2000), 438-466.
[6] F. V. Atkinson, L A Peletier; Radial similarity of a parabolic equa-
tion, “Nonlinear parabolic equations: qualitative properties of solu-
tions (Rome, 1985),” Pitman Res. Notes Math. Ser., 149, Longman
Sci. Tech., Harlow, 1987, 5-12
[7] H. Brezis and S. Kamin, Sublinear elliptic equations in $R^{n}$ ,
Manuscripta Math. 74 (1992), 87-106.
[8] H. Brezis and L. Nirenberg; Positive solutions of nonlinear elliptic
equations involving critical Sobolev exponents, Comm. Pure Appl.
Math. 36 (1983), 437-477.
[9] H. Brezis and L. A. Peletier; Elliptic equations with critical exponent
on spherical caps of $S^{3}$ , J. Anal. Math. 98 (2006), 279-316.
[10] C. V. Coffman, J. S. W. Wong; Oscillation and nonoscillation of so-
lutions of generalized Emden-Fowler equations, $\pi ans$ . Amer. Math.
Soc. 167 (1972), 399-434.
[11] B. Gidas, W.-M. Ni, L. Nirenberg; Symmetry and related properties
via the maximum principle, Comm. Math. Phys. 68 (1979), 209-243.
[12] H. E. Gollwitzer, Nonoscillation theorems for a nonlinear differential
equation, Proc. Amer. Math. Soc. 26 (1970), 78-84.
[13] M. Escobedo and $0$ . Kavian; Variational problems related to self-
similar solutions of the heat equation, Nonlinear Anal. TMA 11
(1987), 1103-1133.
133
[14] E. Jannelli; The role played by space dimension in elliptic critical
problem, J. Differential Equations 156 (1999), 407-426.
[15] Y. Kabeya, E. Yanagida and S. Yotsutani; Canonical forms and struc-
ture theorems for radial solutions to semi-linear elliptic problems,
Communication on Pure and Applied Analysis 1 (2002), 85-102.
[16] T. Kusano, M. Naito; Oscillation theory of entire solutions of second
superlinear elliptic equations, hnkcial. Ekvac. 30 (1987), 269-282.
[17] M. K. Kwong, Y. Li; Uniqueness of radial solutions of semilinear el-
liptic equations, $\pi an8$ . Amer. Math. Soc. 333 (1992), 339-363.
[18] Y. Naito Self-similar Solutions for a Semilinear Heat Equation with
Critical Sobolev Exponent, to appear in Indiana Univ. Math. J.
[19] E. Yanagida; Uniqueness of Rapidly Decaying Solutions to the Haraux-
Weissler Equation, J. Differential Equations 127 (1996), 561-570.
[20] E. Yanagida and S. Yotsutani, Classification of structure of positive
radial solutions to $\Delta+K(|x|)u^{p}=0$ in $R^{n}$ , Arch. Rational Mech.
Vol. 124 (1993), 239-259.
[21] E. Yanagida and S. Yotsutani, A unified approach to the structure
of radial solutions for semilinear elliptic problems. Recent topics in
. mathematics moving toward science and engineering. Japan J. Indust.
Appl. Math. Vol. 18 (2001), 503-519.
134
